Abstract-We evalu ated the im provement in Departmen t of Veterans Affairs (VA) race data completeness that could be achieved by linking VA data with data from Medicare and the Department of D efense (D OD) and examined agreement in values across the data sources. After linking VA with Medicare and DOD records for a 10% sample of VA patients, we calculated the percentage for which race could be identified in those sources. To evaluate race agreement, we calculated sensitivities, specificities, positive pred ictive valu es (PPVs), negat ive predictive values, and kappa statistics. Adding Medicare (and DOD) data improved race data completeness from 48% to 76%. Among older patients (65 years), adding Medicare data improved data co mpleteness to nearly 100%. Among younger patients (<65 years), comb ining Medicare an d D OD data improved completeness to 75%, 18 percentage points beyond that achieved with Medicare da ta alone. PPVs for white and African-American categories were 98.6 and 94.7, respecti vely, in Medicare an d 9 7.0 and 96 .5, respectively, in DOD data using VA self-reported race as the gold standard. PPVs for the non-African-American mi nority groups were low er, ranging from 30.5 to 48.2. Kappa statistic s reflected these patterns. Supplementing VA with Medicare and DOD data improves VA race data completeness substantially. More study is needed to understand poor rates of agre ement between VA and external sources in identifying non-African-American minority individuals.
INTRODUCTION
Race/ethnicity-based dif ferences in he althcare and health status in the Unite d S tates are well known and continue to re ceive m uch re search att ention. Res earch has demonstrated that U.S. minorities, particularly African-American and Hispanic patients, receive lower quantity and quality of healthcare in many settings and for a wide range of conditions. Many of these di fferences are not e xplained by clinical fac tors, patient preferences, or ability to pay (as measured by healt h insurance and income) and thus represent inequities in care.
While these disparities have been well documented, their root causes and solutions remain unclear, requiring further research [1] [2] [3] [4] . Mo nitoring progress toward eliminating disparities in health and healthcare is a major U.S. public health goal [1] [2] 5] .
One c hallenge to these research and monitoring activities in the United States is the paucity of reliable and consistent collection and reporting of race/ethnicity data [6] [7] [8] .
The Department of V eterans Af fairs (VA) Office of Research and Development has identified health disparities and minority health as a priority rese arch area [9] , and many V A studies with ra ce/ethnicity as a cent ral focus are in progress or have been completed [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] . As the lar gest integrated health care system in the United States and a pioneer in electronic health information, the VA has vast data stores that provide rich opportunities for health services research. In ad dition to clinical information, VA database s frequently us ed in re search contain patient demographic informatio n including race/ethnicity . However, the quality and completeness of th is race/ ethnicity informat ion has been identified as a potent ial limitation to research [23] [24] [25] [26] .
Obtaining ve teran race/e thnicity information from external sources, including Medica re and Department of Defense (DOD) databases , has the potential to improve data completeness in VA research studies. However, little information is available to inform rese archers about the utility of this approach. In th is study, we evaluated the improvement in VA race data completeness that could be achieved by link ing VA d ata with data from Medicare and DOD. Further, we exa mined the agreement in race values between the V eterans Health Administ ration (VHA) and these external data sources.
BACKGROUND
The VA has a national network of faci lities that provides a comprehensive set of he althcare services, including inpatient and outpatie nt care, med ications, and medical equipment, to more than 5 million U.S. veterans annually, ap proximately 20 p ercent of w hom a re ra cial/ ethnic minorities [27] . A ll veterans eligible for VA care are offered the same set of services and pay no premiums, although so me veterans are subject to copayments for medications for conditions not related to military service and some vetera ns w ith fina ncial means s urpassing a specified threshold also pa y co payments for o ther se rvices [28] [29] . Giv en th e lar ge p ortion of patients fro m racial/ethnic minority groups who receive care at V A facilities, the availability of national data on heal thcare use and ou tcomes, an d the lim ited fina ncial ba rriers to care in the VA, the VA is a va luable setting for studying racial/ethnic disparities [25, 27 ] . Although most financial barriers to hea lthcare found in the private sector have been removed for VA users, racial/ethnic disparities in healthcare utili zation and outc omes have been found in the V A [13 ,15,20,27,30-36] . Othe r stud ies, ho wever, have fou nd no disp arities in care o r ou tcomes o r hav e found that the disparities that do exist in the VA population are re duced in size compared w ith the disparities found in other non-VA populations [12, [14] [15] [16] 21, [37] [38] [39] [40] . VA's co ntribution to reducing heal th disp arities thro ugh improved understanding of fact ors resp onsible for their absence or attenuation as well as the continued existence of racial/ethnic disparities in some areas of VA care highlight the n eed fo r continued research an d mo nitoring. Accurate and complete patient race/ethnicity information is critical to these endeavors. Veterans' racial/ethnic af filiation in V A data is entered into the local healthcare facility electronic medical re cord known as the Co mputerized Pa tient Re cord System by healthcare facility personnel and then transmitted with patient healthcare encounter data to the VA's centralized data repository at the Austin Information Technology Cent er, where it is stored in the Nati onal Patient Care Database (NPCD). Data extracts from the NPCD, known as the Medical SAS (MedSAS) data sets, are frequently us ed by rese archers and contain race/ethnicity data a s we ll as c linical and othe r de mographic information [26, 41] .
In accordance with a 1997 revision of Office of Management an d Bu dget Directive 15, which est ablished standards for the c lassification of Federal data on rac e/ ethnicity, and VHA Directive 2003-027, VA healthcare encounter records from 2004 forward contain race/ethnicity information that is self-reported or reported by a representative who is authorized to speak for the patient (i.e., patient proxy-reported) [42] [43] .
Although the VA did not record the method of collection prior to 2003 when V A implemented the new data collection standards, it is widely assumed to have been predominantly ob server-reported by clinic personnel. The transition to sel f-report (or pati ent proxy-report ) as the preferred method of collection was an outgrowth of the evolution in understanding race to be a s ocial rather than biological construct; self-identity is the most accurate and useful, and perhaps the only, valid mea sure of ra ce/ ethnicity [6, 8, [44] [45] .
Unfortunately, patient race/ethnicity information is frequently missing in VA healthcare encounter re cords [24] [25] [26] . A review of 114 studies focusing on racial/ethnic disparities in VA found that these studies reporte d missing race/ethnicity data rates as high as 48 percent [25, 46] . Approaches for addr essing these missing data have include d cre ating a "missing" or "unknown" category, using pati ent race/ethni city information obtained from o ther so urces, or excluding pa tients with m issing race/ethnicity values from the study [25] . Mor eover, in more than 40 percent of the studies reviewed, the authors did no t disc uss the issu e of or metho ds fo r addr essing missing race /ethnicity, even when the information was from da ta source s in which race/ethnicity va lues were known to be missing [25] . Thus, previous examinations of ra cial/ethnic disparities in V A have failed to completely and consistently address the issue of missing data with unknown consequences for study results [25] .
In this study, we examined the feasibility and utility of using non-V A data sources (Medicare and DOD) to address missing da ta proble ms in V A healthcare data. That is, we addre ssed two questions: (1) To what extent can mi ssing patient race in formation be reduced using these sources? and (2) How likel y is it that the information obtained from these sources will mirror the information th at wou ld have b een av ailable in V A data had it been obta ined from the patient? Determining the agreement between self-reported VA race/ethnicity information and the information from external sources provides insight into the utility of using external sources to supplement incomplete race/ ethnicity information in V A data. Because the vast majority of the 42 percent of elderly VA users and nearly 20 percent of younger users are enrolled in Medicare, results from this st udy could provide a method to address mi ssing race/ethnicity values for a substantial portion of VA users. The utility of DOD data (more recently made available in the VA) for addressing missing data problems in V A h as no t previously been explored.
METHODS

Study Design
This was a retrospective cohort study of a representative 10 percent sa mple of individua ls who received VA healthcare between October 1, 20 03, and September 30, 2005 (fiscal yea rs [FY s] 20 04 and 20 05). We id entified patients in this cohort whose race in VA data was either missing or unknown (i.e., co ntained no "usable" value), and we determined the prop ortion for whom that information could be obtained from either Medicare or DOD data sources. For vetera ns whose VA records did contain a usable value, we determined the agreement between the VA values and those in Medicare and DOD data.
Study Sample
Our To examine agreement between the data sources, we conducted a record match between VA and Medicare data and VA and DO D data. T o ensure that the records from the three data sources contained information on the same individuals, we use d cons ervative matching criteria : Social Security number (SSN) plus date of birt h or SSN plus sex p lus two o f the three parts of th e d ate of birth (month, day, year).
Data Sources
We obtained information on race from the VA Med-SAS data sets for FY 2004 and 2005. These data sets are national workload data fo r VA-provided and VA-funded healthcare [4 2-43,47-48] . Fo r this stu dy, we u sed th e outpatient "Visit" and inpati ent "Acute Main" MedS AS data sets. Each record in the outpatient Visit file reflects the services provided to an individual at a VA facility on a single day. Information in these records, therefore, may be generated from multiple pr ovider encounters (e.g., clinic visits) or services (e.g., radiology examination), all provided on the same day an d at the same facility. The Acute Main file include s one rec ord for eac h dischar ge from a VA acute care hospital stay in the respective FY. Race ca tegories in VA data are white, blac k or Afric an American, American Indian or Alaska Native, Asian, and Native Hawaiian or Other Pacific Islander (all referred to in this study a s usable values). The data also c ontain "Declined to Answer," "Unknown," and missing values.
Guidance during the time of our study period [43] instructed pe rsonnel to enter "Unk nown" if th e v eteran either returned the Appli cation for Health Benefi ts (1010-EZ) form to enroll in VA healthcare services without comple ting the race/e thnicity s ections or refused to answer the que stion when he or she chec ked in for an outpatient visit or inpatient admission. Therefore, the frequency of "Declined to Answer" values in the data probably does not accurately reflect the number who declined and the "Unkn own" category has unclear mean ing. Th e vast majo rity (about 93 %) of no nusable race valu es in this study were due to nu ll values. V A collects and reports Hispanic ethnicity separately from race.
We obta ined Medicare rac e/ethnicity informati on from the Medicare Vital Status file. This data set contains information about each beneficiary ever entitled to Medicare, including demographic information populated from the Me dicare program' s enrollm ent database [4 9] . It is updated an nually to re flect changes in enrollment and vital status. Medicar e race/e thnicity informati on comes primarily from the Social Security Administration (SSA) and has known data quality problems of its own, including the ab sence of a se parate indicator of Hi spanic ethnicity and a substantial proportion of "Unknown" values [50] [51] . Me dicare race/e thnicity cate gories are white, black, Asian, Hispanic, North American Native, and Other.
We obtaine d DOD rac e information from the V A/ DOD Identity R epository (VADIR) database, which is owned by the Of fice of Ente rprise Development of the VA O ffice of Information. VADIR c ontains DOD data elements for all veterans whose military separation date was 1980 or later and for s ome ve terans disc harged before 1 980 [5 2]. The VA obtains these data from th e Defense Manpower Data Center 's (DMDC' s) Defense Enrollment Eligibility Repor ting System (DEERS) database through an established VA/DOD data-sharing agreement. Inc luded in the DEERS database is self-reported race/ethnicity obtained from service members when they first join the military as par t of their military entrance processing. Active Duty servicemembers can change this information at any time at the service personnel office or online. Current rules allow servicemembers to decline to provide their race/ethnicity . In this ar ticle, we ref er to race/ethnicity data obtained from VADIR as DOD data. Race values in the DOD data are white, Asian or Pacific Islander, blac k, American Indian or Alas kan Native, Other, and Unknown. DOD collects and reports Hispanic ethnicity separately; that information was not used in this study.
In Table 1 , we have prese nted the race categories in the VA, DOD, and Medicare databases. Differences were present in cate gories of no n-African-American minority groups across the three data sources. T o facilitate comparison ac ross da tabases, w e c ombined some c ategories to create four mutually exclusive categories: white; black or African American; North American Native; and Asian, Pacific Islander, or Other (APIO). For the 1 percent of individuals in the Medicare data whose race/ethnicity was cla ssified as Hispa nic, we compared this with Hispanic or Latino ethnicity in VA MedSAS data sets.
Analysis
We identified two groups of patients: those wi th and without a usable race value in the VA MedSAS data sets. For the patients without a usabl e value (the "missing" subsample), we lin ked VA with Medicare records an d identified those whose race information was present in those rec ords. We the n ca lculated the proportion of the missing subsample whos e r ace information was pre sent after the record linkage. We also calculated the improvement in data comple teness in our full VA s ample of 570,018 individuals that resulted from the record linkage. We c omputed these proportions amon g p atients in two We conducted a simil ar analysis using data originating from DOD but focus ed on individuals <65 years . Since the VADIR database includes DOD data for only a limited number of veterans who separated from the military before 1980, very few individuals in our elderly sample would have DOD da ta in their V ADIR record. In addition, because only approximately 20 percent of no nelderly v eterans are en rolled in the Medicare pro gram, Medicare data will have less value in improving race data completeness am ong in dividuals < 65 ye ars than among elderly individuals. Therefore, DOD data have the greatest potential to add value for the younger population.
In the final step of our miss ing race analysis, we linked re cords from all three sources-VA, Medicare , and DOD-and calculated the proportion of the full sample with a usable ra ce value afte r all data sourc es w ere combined.
For the in dividuals in our sample who had a usable race value in VA data, we compared Medicare and DOD race values to VA values in a linked record data set (the "race consistency" subsampl e). We calculated sensitivities, specificities, positive predictive values (PPVs), negative predictive va lues, a nd ka ppa statistic s to evaluate race category agre ement between VA and Medic are and VA and DOD data. Again, we limited the DOD a nalysis to individuals <65 years.
To exp lore wh ether Medicare data might pro vide a useful so urce to supp lement missing ethnicity information in the VA MedSAS data sets, we compared concordance of the patients repo rting Hispanic o r Latino ethnicity in VA data with the Hispanic ethnicity category in Medicare data.
RESULTS
Our full stud y sample comprised 57 0,018 individuals, 295,010 (52%) of whom had no usable race information in the MedSAS data se ts and there fore were the focus of our completenes s analysis (Figure 1, Table 2 ). The rema ining 48 perc ent o f the full sample (275,008 individuals) was the focus of the consistency analysis. Table 2 prese nts s ample charac teristics for those with and without a usable race value in VA data. Due to the la rge sample size, these groups dif fered statis tically on all sa mple characteristics, but very few of the dif ferences could be cons idered me aningful in an y practical sense. The lar gest dif ferences were found for sex, geographic region, and period of military service. Individuals lacking a usable race value in VA data were less likely to be male, reside in the South, or have served during the Vietnam era and were more like ly to reside in the West than those with a usable value. Figure 2 shows the results of linking Medicare data to fill in missing values amon g the subgroup whose race was missing in VA data. Results for the elderly and nonelderly ag e g roups are bro ken out in Figures 2( b) and 2(c). Of the 2 95,010 individuals in the missing race subsample, 1 57,189 (53%) had a Med icare rec ord. As expected due to Medicare eligibility criteria, the Medicare record matc h rate was much highe r among elderly than nonelderly individuals (97% vs 18%). The Medicare record contained a usable race value 99 percent of the time overall, in 99 percent of individuals 65 years and in 98 percent of individuals <65 years.
Race Completeness Analysis
In Figure 3 , we show the influence of combining VA and Medicare data on ou r full st udy sample of VA patients. Adding Medicare data improved race data completeness in the full sample from 48 to 76 percent. In the older ag e gro up, adding Medicare data imp roved completeness from 47 to 98 pe rcent while completeness in the younger age group improved from 49 to 58 percent. Figure 4 shows the results of linking DOD data with VA data to fill in missing race among nonelderly veterans in VA data. Of th e 162,882 individuals <65 years in our missing race sub sample, 134,892 (83%) h ad a V ADIR record (Figure 4) . The VADIR record contained a usable DOD race value in 45 percent of those cases.
In Figure 5 , we show the influence of combining VA and DOD data on the subgroup of nonelderly individuals without a usable race value. Adding DOD data improved data completeness in this group from 49 to 68 percent.
Finally, we combined both Medicare and DOD data to examine the benefit gained from using all t hree data sources together to fill in missing race among individuals <65 years. Race data completeness improved from 49 to 76 percent in that group (Figure 6) . Among the nonelderly, combining Medicare and DOD data improved completeness 8 percen tage points over that achiev ed by add ing DOD data alone and 18 percentage points over that achieved by adding Medicare data alone. Figure 7 sh ows th e concordance between VA and Medicare ( Figure 7(a) ) and VA and DOD data ( Figure  7(b) ). A high degree of concordance was found between VA and Medicare data for individuals identified as white (99%) or African American (9 6%) in V A data. Amo ng individuals who were North American Native in VA data, only 36 percent were recorded as such in Medicare data, and among those who were APIO in VA, just 47 pe rcent were APIO in Medicare data . The majority who had discordant race informa tion in the V A North Ame rican Native and APIO groups were recorded as white in Medicare data (55% and 47% of those groups, respectively).
Race Consistency Analysis
We also found a high degree of concordance between VA and DOD data for indivi duals identif ied as whit e (93%) or African American (9 5%) in V A d ata. Amon g individuals who were North American Native in VA data, only 39 percent were recorded as such in DOD data, while amon g th ose who were APIO in VA, 65 percent were APIO in DOD data. The majority who had discordant race inf ormation in the VA North American Nati ve and APIO groups were rec orded as white in DOD data (46% and 27% of those groups, respectively).
Compared with Medicare data, DOD data had poorer concordance for the VA white group (93% vs 99 %) and similar concordanc e for the Africa n-American group (95% vs 96%). In contrast, concordanc e be tween DOD and VA da ta was better than the concordance betwee n Medicare and V A da ta for the North America n Na tive group (39% vs 36 %) an d markedly better fo r the APIO group (65% vs 47%).
Measures of agreement between VA data and each of the external data sources are shown in Table 3 (Medicare data) and Table 4 (DOD data), which assume the VA self-reported or proxy values to be the gol d standard. In both data sources, sensitiv ities and PPVs for the white and Africa n-American c ategories were high. In Medicare, the PPVs wer e 98.6 for the white and 94.7 for the African-American categories. In DOD, PPVs were 97.0 for the white and 96.5 for the African-American categories. K appa s tatistics rangi ng from 0.86 (for the white category in DOD data) to 0.95 (for the African-American category in Medicare data) indicate high levels of agreement and reflect the high specificities and sensitivities shown.
In both Medicare and DO D data, sensitivi ties and PPVs for the North American Na tive a nd APIO groups were much lower . In Medica re, the PPVs were 38.0 for the North American Na tive and 48.2 for the APIO categories. In DOD, PPVs were 35.3 for the North American Native and 30.5 for the APIO categories. Kappa statistics ranging from 0.37 (for the North American Native category in both data sources) to 0.47 (for the APIO category in DOD data) indicate only fair agreement.
Hispanic Ethnicity Analysis
Of the 5,606 (3 .7%) veteran s in ou r sample who reported Hispanic or Latino ethnicity in the VA MedSAS data sets and were also in the Medicare data, only 25 percent were recorded as Hispanic in the Medicare data (Figure 8) . The majority of patients reporting Hispanic ethnicity were recorded as white (64%) in the Medicare data. 
DISCUSSION
In this report, we evaluated the i mprovement in VA race data completeness that could be achieved by linking VA data with data from Medicare and th e DOD. Medicare mer ged with V A data substantially impro ved race data completeness; the proportion of the full sample with a usa ble value increased by 56 pe rcent, resulting in 98 percent completen ess among individuals 65 ye ars. Medicare data also improv ed completeness a mong the 18 percent of the younger age group who were Medicare enrollees. More modest improvements were realized with DOD data; rac e completeness increased by 38 pe rcent (from 49% to 68%) among those <65 years. The greatest improvement in data completeness in the younger age group was achieved when bo th Medicare and DOD data were used to su pplement VA data. In a mer ged data set that included V A and the two external da ta source s together, more than 75 percent of individuals <65 years had a usable race value.
We also examined the agreement in race values between VA and the two external data sources and found high levels of agreement between VA and each source for self-reported wh ite and African-American individuals. Agreement for se lf-reported North Ame rican Native and APIO individuals wa s fair; a lar ge portion of these individuals was recorde d as white in Medic are and DOD data. The se results suggest that resea rchers who use Medicare or DOD race data to supplement V A data wi ll under-identify the no n-African-American min ority groups and that a substantial proportion of those groups will be misclassified as wh ite. Since together those groups represent less than 2 percent of the sample in the VA-Medicare merged data and just 3 percent of the sample in the V A-DOD mer ged data, the likely ef fect on research study results is small, except in ca ses in which the study sample is small.
Our finding of much lower sensitivity and P PV of Medicare race data for the North American Native and APIO c lassifications than for the white and AfricanAmerican c lassifications is consistent wi th results of other studies examining the validity of Medicare data on race (w e are unaw are of other studies examining DOD race data quality) [51, [53] [54] [55] . However, these other studies found muc h higher PPVs for the North A merican Native classification than we found. For example, Waldo compared Medicare data to self-reported race in the Medicare Current Beneficiary Data and fo und a PPV o f 69.5 for the Medicare North American Native classification [55] , while we found a PPV of 38.0 in our study. This low PPV is o wing to the lar ge proportion of individu als who were identified as North American Native in Medicare data but some other race in VA data. The lar ge majority of these "false positives" were c lassified as white in VA data. In fact, 58 percent of the 482 individuals identified as North American Native in Medicare were recorded as white in VA. The DOD data had very similar proportions and distributions of false positives for Nort h Ameri can Natives. Additionally, a V A study co mparing selfreported race from a survey in the VA's electronic health record found more than 85 percent co ncordance for whites and African Americans but only 2 0 percent concordance for North American Natives [56] .
Reasons for this pattern of discordance in the N orth American Native and APIO groups are unclea r. In this analysis, we ha ve tre ated VA data as the gold standard against which Medicare and DOD data were compared. VA polic y dictates that ra ce/ethnicity be obtained from the patient or proxy. However, the data entry system does not prevent the en try of values that are not self-reported (for example, values based on clinic staf f observation), and we have n o way of verifying the true source of the information. In a re cent study comparing V A s elfreported race to observer-reported race in earlier VA data (prior to the 2003 mandated switch to the self-reported data collection standard), the investigators found that 58 percent of self-reported North American Natives were identified as whit e in observer-reported data [26] . Medicare has made special efforts to improve the quality of its race data and since 1999 has been using data provided by the Indian Health Service to i dentify enrollees who ar e North American N atives. These e fforts have increa sed the identification of Nor th American Natives by an estimated 68 percent [57] . We cannot rule out, then, t hat the misclassification is occurring in VA rather than Medicare data. Furthermore, sinc e race informa tion in VA, Medicare, a nd DOD were colle cted at dif ferent points in an individual's lifetime and race is a social rather than a biological construct, we also cann ot rule ou t that individuals' [58] . Cons equently, a substantial portion of indivi duals in the A PIO and North American Native groups are likely to be multiracial. Among multiracial indivi duals, self-identity has been found to change over time, with North American Natives having the most instabil ity in thei r racial identity [59] . So, it is als o possible that a ma jority of individuals of North A merican Native he ritage are re porting white as their race in VA. We als o found some dif ferences between the two external data sources in their concordance with VA data. For example, sensitivity of Medi care data for the VA white group was 98 percent but only 93 perc ent in DOD data. In cont rast, sensitivit y of DOD data for the V A Other group (comprising Asian, Native Hawaiian, Pacific Islander, and Other) was 65 percent but only 47 percent in Medicare data. While race in both external data sources is principally self-or proxy-reported (in the ca se of SSA-orig inated Medicar e data, parents may have applied fo r a SSN on b ehalf of a c hild), th ere cou ld b e several re asons for these differences in conc ordance. In our study and consistent with others' findings, the greatest discordance between VA and each of the external data sources wa s observed for the non-Africa n-American minority grou ps an d mo st of the misclassification involved identification as whi te rather t han the minority group [3, 26] . Th e p roportion of n on-African-American minorities in ou r VA/DOD an alysis sample (3 .1%) was nearly twice that in the VA/Medicare analysis sample (1.7%). Therefore, we would expect poorer concordance overall in the VA/DOD than in the VA/Medicare analysis. Additionally, some of the discordance could be related to shifts ov er t ime in l ikelihood of self-ident ifying as belonging to a minority group (on average, individuals in the VA/DOD analysis are 28 years younger than those in the VA/Medicare analysis) and/or to different preferences for revealing racial affiliation in the various settings (VA/ Medicare, DOD) [44, 60] . Finally, while DOD race information is purportedly self-reported and can be updated at any time, we were unable to find an organizational directive, a manual, or instructions that operationalize this.
As the lar gest integrated he althcare system in the United States, with a large minority population who face minimal financial barriers to access to care relative to the private sector, the VA has served as the setting for a substantial number of investiga tions into racial/ethnic disparities in healthcare utilization and qual ity of care. Researchers have ofte n use d the VA's electronic he alth information system as the sour ce of race /ethnicity information bu t have faced the perenni al p roblem of in complete values in these databases, the preva lence of which has been reported to be as high as 48 percent in previous research [25] . We have s hown that the use of Medicare data to supplement VA data will reduce the missing data quite substantially, to approximately 25 percent in a representative sample and to close to zero for the 53 perc ent of p atients (9 7% of th ose 65 years; 18 % of those <65 years) who w ere e nrolled in Medica re. W e have a lso shown a high leve l of agreement between VA and Medicare data for the white and African-American categories, which suggests that the information obtained from Medicare to supplement VA data will mirror the informat ion that would ha ve been available in V A data had it been obtained from the patient. This information is particularly important for researchers because Medicare race/ethnicity data is now available in th e VA Vital S tatus file. Our results show tha t researchers can use this informa tion to fill in missing white or African-American race with confidence; however, our results also show that res earchers should use caution with race information for non-AfricanAmerican minorities.
For veterans not enrolled in Medicare, this study is also the first to show the utility of supplementing race information with DOD data for individuals <65 years . Unfortunately, DOD DEERS da ta ar e not available for veterans discharged before th e 1980s. T herefore, DOD data will not be a useful source of race/ethnicity information for older veterans at this time. The improvement in race data completeness was more modest with DOD data than with Medicare data. Howeve r, if race is a particular focus of research in this population, DOD data is a source that researchers could consider. Moreover, a high level of agreement was found between white and African-American categories in VA and DOD data for individuals with a usable race value in both data sources, which supports the usefulness of these data to fill in incomplete VA data for these categories.
For researchers needing race information, we would recommend that they supplement incomplete information with Medicare data fr om t he V A V ital S tatus file. Because such a high proportion of V A non-A fricanAmerican minorities are recorded a s white in Medicare data, the most reliable classification when supplementing VA with Medicare data is a dicho tomous grouping of African Ame rican vers us not African American. For researchers needing race information for a younger cohort, supplementing VA and Medicare data with DOD data and again combi ning th e no n-African-American individuals into a single category may be a consideration. Researchers focusing on no n-African-American minorities might c onsider other sourc es such as Indian H ealth Service data or conducting a survey.
Our study has s ome lim itations. In o rder to have comparability in categories across the three data sets, we combined the Asi an, Nativ e H awaiian, Other Pa cific Islander, and "O ther" cla ssifications into one c ategory. Other published literature exam ining Medicare race data has shown much higher sensitivity and PPV for the Asian than the "Other" c ategory [53] [54] [55] . By combining these, we likely unde restimated the agreement betwee n Medicare-and po ssibly DO D-and VA d ata fo r ind ividuals identified as Asian in VA data. We were unable to assess the utility of DOD race data for supplementing VA race information for elderly V A patients beca use of VADIR data limitations. W e were un able to match V A with VADIR records in 17 percent of the subgroup we tried to match, those <65 years. This 17 percent (9,032) matched on SSN but not other match criteria (d ate of birth, sex). None of those individuals had a race value in the ir VADIR record. Therefore, inc lusion of these individuals would not have affected either our completeness or consistency analysis.
Questions rema in about best approa ches to addres sing p roblems presen ted b y mi ssing race information in VA data. Future studies should explore the potential contribution of Indian Health Servi ce dat a as well as the additional benefit derived from DOD data obtained directly from the DMDC. Further exploration of VADIR data completeness would be highly desirable if it is to be used in future VA research.
CONCLUSIONS
Using Medicare data to fill in missing race information in VA records improves data completeness substantially. Among veterans <65 years, the bene fit derived from s upplementation with DOD data was substantial and use of the two data sources together improves completeness by 18 perce ntage points beyond tha t ac hieved with Medicare data alone. Medicare and DOD had similar rate s of agreement with VA data. U se of either of these two external data sources will result in high rates of accurate classification of patients who are either African American or wh ite. More study is needed to un derstand poor rates of agreement between VA and external sources in identifying race for individuals who are neither white nor African Ame rican. The best approach to man aging the pro blem of missi ng race/ethnicity in formation may vary from study to stud y. This st udy has demonstrated that a potenti ally useful ap proach is to supple ment VA data with Medicare and DOD data. 
